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System Benefits 
Applications 
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Passive high-heat-capacity option: 

• thermal inertial reduces high and low T variations 

• the heating needs are reduced 

• the radiator may be sized for average load with low heating 
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improved battery temp control, efficiency, cycle life 

reduced battery heater power 

reduced radiator area and system weight 
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effective over a limited temperature range around the phase-change temperature 
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n-TETRADECANE (C 14 H 3(I ) 

a benign paraffin that wets carbon fiber 

MP = 5.6°C; BP = 254°C; FP = 99°C; MW = 198.4 

H = 227 J/g; c = 2.21 J/g-K; p = 0.763 g/cm 3 @ 20°C 
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axial fins too conductive, higher cost metal fabrication 

helical fins good heat transfer; adequate stress control? 
helical tubing poor heat transfer; low stress in poly tubing 
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PCC-TES: 0.25-mm Al + 2.75 mm PCC = 23.40 0.00178 
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high capacity 
Lovu vueight 

improved Temp control 
reduced GEO heating requirement 
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Phase 2 objectives 

• PCC-TES prototype development 

• reliability testing 
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GEO Ni-H2 BATTERY TEMPERATURES 




V 


a -c 
W H 



0 


~o 


O 


E 


0 


T3 


o 

■ 

c 

0 

1 

C 

CM 

o 

U) 

c 

'•H 

0 

<75 

3 

3 

O) 

>» 

0 

c 

o 


o 

0 

C/) 

n 

UJ 

o 

I- 


•a 

0 

c 

</) 

C 

0 

o 

Q. 

o 

</) 

0 

0 

• M 

■o 

0 

0 


0 2 

|| 

£ Z 

0 c 
0 

£ 0 

3 * 


0 

o 



1992 NASA Aerospace Battery Workshop 


- 693 - 


Advanced Technologies Session 


PCC-TES option (case 3) offers improved temperature control and 
62 lb weight saving = 47% weight reduction of the TCS 
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TIME FROM START OF ECLIPSE (hr) 
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Ni-H2 batteries do benefit from HIGH-C option, but PCC-TES 
components are not space qualified. 
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